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UNCONSOLIDATED AQUIFERS
O39 GROUND WATER IN NORTHEASTERN MISSOURI IS VARIABLE IN BOTH
) m 0 CHEMICAL CHARACTER AND DISSOLVED-SOLIDS CONTENT.
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N 2 all” ) Water from glacial-drift aquifers generally is hard nestum bicarbonate type, but the chemical charac-
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m |||||| o Y \.M\\\\\V\\\\a@\\\\\\\.\\.\\\\\“\&e % \\\ \,\ ,%\ gl The water is very hard and has a high content of bedrock aquifers is also very hard, but the iron con-
W . \\\\%,\\\\\\\\\\\\\\\M\\\\ < % - ¢ LA «oow d tron. Water from bedrock aquifers south of the tent is much less than that found in water from the
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s|3 031 DISTANCE FROM PUMPED WELL, IN FEET - o
_I Well and number; water Glacial drift
E 1 E’ analysis in table |
) B 5 e L 1| Brashear__________________ Adair__________ 29 | 62 | 13W 32 27 | S 35 2 6- -59 | 21 20  |o___.__. 51 16 32 311 .8 6.4 .20 o 337 192 0 7.0
600"~ =5 . . -~ e Y 2 | Kahoka No. 82 ____________ Clark_ ________| .. 65 | 8W 155(?) |- ce e SG 135 |-oooo . 5-19-54 | 24 -3 D 109 | 37 88 533 176 6.9 ... B 725 426 0 |7.2
= = ® Drainage divide Q =VYield 3 | Wayne Hodges______._.____ Clark__________ 13 | 64 | 8W 200 | = S 20 .2 5-7-68| 1.4 9.1 .36 | 174 56 | 236 5.4 | 279 820 20 2| o 1, 520 664 435 7.5
S b = 4 | Hugh Davis_______________ Clark__________ 27 | 64 | 8W 180 163 | S 20 1 5~ 7-68 7.8 1.6 . 06 65 22 111 4.3 399 101 7.5 .8 2 503 251 0 7.5
— g %0 | = 5 | F. Holman, Jr_____________ Knox__________ 29 | 61 | 12W 125 120 | S 2EMIL o 5- 8-68 | 23 1.4 .10 92 30 34 2.9 | 484 14 1.0 2 .0 418 352 0 7.2
g w m E = - . 91° ..w ﬁ_mumuocom«Ovobmoz. Comm.___ Wﬂhbox .......... mw mw wm«« ww 73 mﬁ. m 2 5- 8-68 | 14 1.1 .02 | 420 121 168 5.3 414 1, 490 7.7 .8 2.6 | 2,640 1, 550 1, 220 7.2
s LAs < EKO Fors  Pat X 2. "Weber_________--.-- acon___.._.____| 29 | o7 | 13W {f 60 ___.___. WS e o 3-16-66 | 15 1.8 .00 [ 108 35 58 496 89 7.5 .3 (18 594 414 8 7.4
i mu s _ /N W AT A GIVEN TRANSMISSIBILITY AND PUMPING RATE, CONSIDERABLY MORE 8 | Palmyra No. 2. ____________ Marion__.______ 13 | 58 | 6W 25 | - SG 200 | 72 10-10-67 | 14 .2 00| 70| 13| 20 | 26| 224 39 41 .1] 2.0 404 226 43 | 6.9
—a < pRuag eh SUBILYig WELL INTERFERENCE CAN BE EXPECTED IN CLOSELY SPACED ARTESIAN 9 Oowu.wm of Engineers_ ________ Ralls._________ 26 | 55 T™W 79 27 | SG 660 19 11- 1-66 | 12 3.8 2.6 123 20 153 314 62 300 .3 1.5 878 387 129 7.2
=k 32 PIKE 31 WELLS THAN IN WATER-TABLE WELLS.—In the alluvium of the Mississippi and 10 | T. D. Umowﬁ.mmu:-.. ........... Randolph._____ 2 | 54 | 14W O8N - e S JOME. . SN 3—-15-66 | 10 127 .22 85 40 81 581 16 12 .11 12 548 380 0 7.6
0 Bowling Green Missouri River valleys, water-table and artesian conditions exist at various places depend- 11 | R-1 School District_________ Schuyler__ _____ 33 | 66 | 13W 340 295 | S 30 .4 5- 8-68 | 5.0 155 .06 26 12 | 382 6.5 | 599 319 95 1.6 .0| 1,170 113 0 7.8
ing on the thickness of clay and silt overlying the aquifer. However, with any considerable 12 | Orlo Summers______________ Scotland. ______ 33 | 67 | 11W W o ennae S 28 3 5- 7-68 | 5.8 9.7 12| 245 74 | 119 7.6 | 570 605 6.5 .2 .0 | 1,420 918 451 7.5
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N places. Aquifer tests indicate that transmissibilities vary from less than 100,000 to more
than 300,000 gallons per day per foot (Schicht, 1965, Emmett and Jeffery, 1968).  River Alluvium
o - filtration and the boundary effect of the valley wall will alter drawdowns for well fields _
e T TR S s S 14 | Prison Farm No. 2_._______ Callaway_ .. 8|44 | IW 90 70 | SG 1,06 | 170 | 1-15-57 |24 | 20 |._.__.__ 116 | 27 12 472 19 7.1 | 1| 42| 402 15 | 7.2
p q : 15 bm@u@bmm No. e e H&«ﬁ.m .......... 16 | 61 9w 32 22 | SG 37 2 10- 2-62 | 11 N ]| S 63 16 8.4 .9 231 37 12 1 .1 309 224 35 71
350'—| Bedrock Ley 16 | American Cyanamid Co_____ Marion_________ 10 | 58 5W BONI o SG 1, 000 40 5—- 7-68 | 30 7.6 . 60 76 18 14 1.2 323 13 8.2 0 .2 321 362 0 6.9
17 | St. Charles No. 1___________ St. Charles_____ 23 | 47 | 4E 106 71 | SG 1, 000 62 7-20-62 | 29 6. 2 52 94 39 15 480 .2 3.0 2 .1 417 395 1.3[7.0
_
. Bedrock (South of fresh-water boundary)
0 1 2 3 4 5 MILES ; ) [
O _ , ~ _ sig AWA 18 | Mexico No. 5_____________. Audrain________ 27 | 51 | oW 1,500 | 399 | J,E 876 | 6.4 1-859| 12| 10 [._______ 49 | 49 76 450 66 24 | L2| .0| 540| 324 0 |70
T —— ; Fulton 19 | Martinsburg._____________ Audrain___.____ 24 | 50 | TW 1,150 | 500 [ J,R |_______| ... 3-13-67 | 10 04| 00| 38| 24| 142 18 | 444 | 141 20 | L4| .3| 615 196 0 |79
VERTICAL SCALE GREATLY EXAGGERATED \ 20 “_.umwv.e. NS = Audrain._______ 21 | 52 | 6W 630 255 | M, S 13 ol 2-18-66 | 12 200 les =t 93 44 118 5.8 | 481 198 28 .6 |10 816 412 17 7.1
21 H.Hm.d._m?mn ................ Boone_.________ 11 | 50 | 14W 101000 - e OG (oo o el 1- 4-67 | 8.0 .40 |_______. 108 49 292 16 367 97 472 1.0 .0 1,370 470 170 7.3
ALEXANDRIA SECTION ‘ 22 | Columbia No. 8_________.___ Boone__________ 15 | 48 | 13W 1, 437 703 | R,P 900 7.4 | 11-27-63 9.0 I 7/ | —— 57 36 48 8.2 | 371 34 43 1.2 .0 471 288 0 7.2
A 23 | Ashland No. 2_________.___. Boone_._.______ 15 | 46 | 12W 930 279 | 0,G 100 6. 2 1-29-68 | 8.0 .09 .00 69 32 30 3.2 | 441 18 8.8 2 .0 395 305 0 7.4
/. 24 | Centralia No. 3__________.__ Boone__________ 10 | 51 | 11W 1,375 462 | D,U 476 36(?)|| 2-28-67 | 9.0 . 02 .00 68 33 70 13 386 68 49 1.2 .0 531 306 0 7.1
\ ST. 25 | Fulton No. 3_______________ O.m.mmim_% ....... 16 | 47 IW 1, 350 299 | 0,E 645 17 3-28-67 8.0 .01 .00 64 33 34 6. 4 380 45 18 .9 .0 415 296 0 7.1
LOULS 26 | Troy No. 7. _______ ﬁmboog ........ 27 | 49 1IW 1,470 440 | K, R 263 1.4 || 11-15-61 | 9.0 155 I S 61 31 146 402 125 116 29 .0 780 280 0 72
( 27 | Elsberry No. 2____________. Lincoln_______. 21|51 2E 470 335 | S 15 .1 3-31-52 | 10 08 | .. 190 | 14 54 498 126 A T 0% 4 779 532 123 | 6.7
~ 28 | Madison____ o e e Monroe_ ... 14 | 54 | 12W 680 175 | M,S 48 1 7-10-67 6.0 .06 .00 57 38 175 14 438 120 157 1.8 .8 757 288 0 .1
29 | Montgomery City No. 2_____ Montgomery____| 32 | 49 | 5W 1,076 350 | J,R 124 2 8-20-64 | 8.0 .08 |- 72 38 | 130 16 455 194 27 286 .0 736 326 0 7l
30 | High E o gobewoscqn:- 32 | 48 4w 1, 085 305 | S,G 145 3 4-25-66 8.0 2:00 vl L 97 59 70 14 389 288 34 2.5 .3 863 486 168 7.1
31 | Clarksville No. 2___________ T 16 | 53 | 1E 450 137 | K,S 35 S 2-27-67 | 8.0 .08 . 00 63 45 65 11 380 67 69 .8 .0 581 341 31 7.1
32 | Cumpyvillel - - .. . Bilsel . oo 27 | 53 | 4W 450 175 | K,S oo |eeaoo 3-20-66 | 10 048k % 58 23 6 2.8 315 13 15 2l .6 338 240 0 7.8
. w_m m_u N_m MILES 33 | Clark._ e RS Randolph______ 23 | 52 | 13W 750 350 | M,0 95 ... 3— 4-66 5.5 4.5 .00 168 58 118 423 299 100 1.5 ol 962 660 313 6.9
F I = I 1 1 G I , 34 | A. L. H.Hmpamos ............. Randolph._____ 4| 53 | 14W 140 - oo e - w 6 |-cocoooo 3-16-66 | 17 1.1 1.9 79 24 55 398 34 4.0 .3 .0 418 297 0 7.6
50— m. - = oo I G wm Mﬁﬂaszm L SRR SR mﬁ. mwﬁa ..... ww Mw wm 1, 350 400 W.m 148 | e 10-26-66 | 6.0 04 | L 58 29 30 6.6 | 324 42 18 .71 1.6 423 264 0 7.1
= A ol4 r 6 | St. Peters_________________ t. Charles. _ _._ 820 430 | K,S | .. 11-15-67 | 7.0 . 85 .00 66 35 | 200 il 349 56 291 1.5| 0 915 307 21 7.3
| WELL YIELDS OF 1,000 TO 2,000 GALLONS PER MINUTE CAN BE OBTAINED =3 wm w\%ﬁ%mwéﬁ.:m ........... ««ng ........ wm Mw mﬁ , o mqw w“ m wmo 3 7-18-63 | 7.0 b S—— 62| 36 8.7 1.7 | 344 21 11 v 338 304 21 |74
1 | arrenton No. 4___________ arren. . . ..__._._ 4 4 1.3 || 12-11-67 | 9.0 .17 .00 56 30 49 5.8 | 331 50 42 1511 1.4 463 265 0 7.6
600'] 3 = - FROM THE ALLUVIUM OF THE MISSISSIPPI AND MISSOURI RIVER VALLEYS. ol _ , .
4 s . g c ‘ 56 z I B
% mm Yields in the upstream parts of tributary valleys of the Missouri River valley between St. Louis and mq IOWA
3 = s ; " ) : : S )
el 3 e z| are sufficient only for &c.§®m®a supplies. Down Glasgow contains 9@@3&3@&&@ 800 billion gallons 9 =R (Analyses by State Hygienic Laboratory, Des Moines Branch)
= goaF stream parts, where alluvial thicknesses are greater, of water in storage. FEstimated annual use of 500" T &
T wsomk . . . . S& e Bedrock
S Uedg> g have not been adequately tested, but may yield suf- water from the alluvium in the two valleys is less SEE
. E - 7] ) .m o s o, . . . e e = . P ) S
so0— L Lm Sog ficient quantities for small irrigation, municipal, than one-half of 1 percent of the water in storage. i mu L 39 | Eldon. ... Wapello________ 26 | 71 | 12W 1,901 | 1,590 | G-P 844 | 23 12- 7-65 | 12.8 | 20 | <.05| 84| 35| 264 16 305 464 148 2.2 <.1| 1,221 250 102 | 7.4
S or industrial supplies. The alluvial valleys of tributary streams such as - . === Q2w 40 | Keosauqua________________ Van Buren______ 36 | 69 | 10W 1,831 | 1,193 | R-P 350 | 12 4-20-59 | _____ 2.1 | <.05| 67| 31| 306 25 315 401 222 2.0 |15 1,243 258 37 | 7.5
In gemneral the upper part of the alluvial fill is fine the Cuivre, Salt, North, and Fabius Rivers are filled - S Tt ] . =
450" grained and the deeper part is composed of sand, with sand and silt with some gravel. 400'— | ' For glacial drift or alluvium: S, m@b&.ﬁﬂ SG, sand and gravel. For bedrock aquifers: Formations open to the well—D, Uoﬁﬁmp.b System; E, Eminence UoHoB?om. G, Gasconade Dolomite; J, Joachim Dolomite, Middle Ordovician; K, Kimmswick Limestone, Middle
......... gravel, and boulders. The saturated thickness of Buried glacial valleys, largely unexplored, may con- O&w<%wﬂ_w~m W\H.ﬁow\www_—_mﬂwﬂwwum.wﬁmsm W, Warrensburg Sandstone Member of Pleasanton Formation; O, Cotter Dolomite; P, Potosi Dolomite; R, Roubidoux Formation; S, St. Peter Sandstone; U, Gunter Sandstone Member of Gasconade Dolomite.
2o sand and gravel averages between 90 and 100 feet tatn significant quantities of water. Yields of 100
in the two valleys. Approximately 2,200 billion to 300 gpm have been obtained at Kahoka and Pal- 350" O o -
gallons of water is stored tn the Mississippt Valley myra, and a yield of more than 600 gpm was ob- .
e alluvium from St. Louis to Keokuk, Iowa. Of this tained from a buried valley in the Salt River basin.
Bedrock amount, about 900 billion gallons is stored on the The glacial drift in the northwestern part yields 300!
: oy : . e . 0 1 2 3 4 5 MILES
Missouri side of the river and about 1,300 billion suffictent water for domestic and farm use. P _ _ _ ]
300' gallons is stored on the Illinois side. The alluvium DATUM IS MEAN SEA LEVEL
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alents per liter)
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CONSOLIDATED AQUIFERS
3 (O 0. 0499
1520 (I N S . 0282
B i nmsimie e s s . 0626
A’ WOO“_ ............... . 0164
| e - (O s o | o | e S S S . |7 SR . 0256
9 m_A N% Mg - LI . 0823
828 oIz 2 Na oo . 0435
2 215 2, NO,_ -1 . 0161
= 725 = NS 0 . 0208
[
m & S S %UG. \TS
g " 3 S £ 5 g = ux?o_ao V% EXPLANATION
4 A 8 = b g % & 8 b RK m-
10000 — 14 =% 2 g 5 S . = § .m 2 2 % 2 S —
B3 z S - X S w 3 3 K, K ¢ $ N 2 S Northern limit of fresh water (less
s 2 = & g & K o < : S 2 g than 1,000 milligrams per liter of
g2 e 5 £ 3 & T X 5 = 2 S a total dissolved solids) in Ordovi-
.mm 7] e Z % = 2 "m = 2 M M -~ M - -— cian and Cambrian aquifers
- T e ) Y o X %
4 e~ | P 20
500" - > / = WIS .. Line of equal average specific capac-
. W, e ! ity for wells completed in the Cam-
> / ~&a brian-Ordovician aquifers, in gal-
M & . lons per minute per foot of draw-
G down
L] -\ 40°
L IV A—o0——0—4A’
/ S J. Location of geologic section
SEA LEVEL — D 28,600* i _ _ ( Well used in section
T | . 40 | - 57 wwmo X Note: Wells in lowa used in section 4-A'
_ e ﬁ.\\\\Nr RN EVALUATION OF AQUIFERS
& ., oShelbyville O Palmyra i
iww _ ! oy, _ ,J .. (Aquifers most favorable as water sources are shaded)
d Macpn _ O \, - Drainage divide
_ o * \& , \SHELBY . _ -l e V/Am_v T ] . Water-bearing properties
500" — Oic =z =N - — - - @i Monroe City NG5 System Series Geologic unit | Thickness Lithology
_ Dty River S (feet)
/ / South of fresh-water boundary North of fresh-water boundary
Or
— & ‘
& Holocene
1000" — B
— ]
/ AUO
2 €d and €b Quaternary . 4 . o : Yield . - .
i Pleistocene Drift 0-350 | Clay, silt, sand, | Thin. Yields may be sufficient for ields sufficient for municipal supplies
= and gravel domestic use. at Brashear and Palmyra Mwm to 290
gpm). Most probable areas for devel-
1500" — B opment are buried glacial valleys.
Missouri Pleasanton 0-200 | Sandstone, Source of domestic water supplies. Warrensburg Sandstone Member of
Formation shale, coal, Pleasanton Formation fills east-west channel passing through Moberly.
T \ 39° Warrensburg and lime- As much as 150 feet thick and yields 1 to 50 gpm.
2000" — ~ L oy ) Sandstone stone
L__ Hawk Poiny Pennsylvanian Member
IBiy >
52,360 £ .
Des Moines Marmaton and* 0-100 do Generally sandstones are unimportant in the area and yields may be adequate
Cherokee only for domestic supplies.
Fao— Groups
2500' — B
Mississippian 0-500 | Limestone and | Generally yields adequate water for domestic supplies.
shale
0 5 10 15 20 25 MILES = A
Logosld | l | | JeffersonShs a, . ; . 5 -
VERTICAL SCALE GREATLY EXAGGERATED City 4™ Y J . Devonian 0-200 | Limestone and | Generally unimportant as an aquifer because of low yields and high salinity.
3000" 92° 91° dolomite
0 25 50 MILES Silurian 0-70 | Limestone Unimportant for water supplies.
| 1 1 ] | | J
x W Upper and 0-350 | Dolomite, St. Peter Sandstone most impor- | St. Peter Sandstone yields mineralized
» S > THE RELATION OF PRINCIPAL AQUIFERS IS INDICATED with 1,000 to 2,000 mg/l of dissolved solids (usable for many purposes) iddle shale, and tant aquifer above the Lower water.
s S & ® BY TYPICAL GEOLOGIC SECTIONS.—Principal aquifers are in may be obtained in parts of this area from the Lower Ordovician and sandstone Series. @M‘mo_mm as much as 150
S s 2 m m the Cambrian-Ordovician section. These aquifers crop out in the Cambrian aquifers. gpm.
o = w 8 m s © : Ozarks south of the Missouri River, gradually descend to the morth, Yields sufficient for domestic use can generally be obtained from shal-
B m = $ g % m g 2 M .m B begin to rise near the Missouri-Iowa line, and crop out in northeast- low Pennsylvanian and Mississippian rocks. Yields as much as - . X .
1000" — 5 S ..m nrv = m W m S 3 ~ ern Towa, Minnesota, and Wisconsin. Fresh water is obtained from 1,000 gpm can be obtained south of the fresh-water boundary. Spe- - Lower Smithville, Powell, | 275-500 | Dolomite and Apparently these formations yield saline
M 2 m E =2 = E 3 = k W S these aquifers south of the fresh-water boundary. In Iowa, 10 to 20 cific capacities are highest in Boone, Audrain, and Callaway Counties Ordovician Cotter, m_bm. sandstone water but m.@ﬁ analyses , available.
™ m. £ 8 S z 3 S N miles morth of the State line, water with less than 1,500 mg/l of dis- where many of the wells penetrate the Cambrian aquifers. In the .uamoumo.b City Formations in woﬂp equivalent to
s 5 B % /H B = solved solids is obtained from wells cased into the Lower Ordovician. eastern part, most wells penetrate only to the St. Peter Sandstone or Gasconade, HEEES.? and Potosi
_ 38 e e m EXPLANATION As most analyses of water from wells north of the fresh-water bound- Roubidoux Formation and specific capacities are generally less than have comparable yields of water
T = ; ? ] ary represent shallow aquifers, a strong possibility exists that water 2 gpm per foot of drawdown. which oo.bep—b ?oﬂ 1,000 to 1,200
o mg/1 of dissolved solids.
500" — ﬂ = MISSOURI
\ Q Residuum, alluvium, and glacial drift
P Pennsylvanian System
Osp 399 M  Mississippian System
D  Devonian System
Kimmswick Limestone
osp Decorah Formation
SEA LEVEL — — Joachim Dolomite
St. Peter Sandstone
Smithville Formation Cambri U
0i Powell Dolomite 20 — ST, Ppox
' Cotter Dolomite _ s . .
Jefferson City Dolomite Formation contact Pre-Potosi 1,000- | Dolomite, Few wells penetrate pre-Potosi | Lamotte Sandstone yields highly miner-
ﬁ or Bonbidont Eonmation L g 2 formations 1,200 shale, and rocks. Probably Lamotte Sand- alized water.
500" — Oog Gasconade Dolomite (including VR R s £ sandstone stone would be main producing
Gunter Sandstone Member) Ay aipaT 5 unit in pre-Potosi rocks.
€e  Eminence and Potosi Dolomites Inferred major unconformity 2 i e .
€d Derby, Doe Run, and Davis Formations & ol 31~ -Total dissolved solids !
€d €b  Bonneterre Dolomite C 3 281 (milligrams per liter) 3 Igneous and Unimportant as a source of water.
€l Lamotte Sandstone 2 Na+K CI+F+NOy Precambrian metamorphic
p€ Precambrian Casi g S04 rocks
= Well asing 2 B )
1000" — IOWA or | indicates analysis is for well other z Mg
- owr Willow River Member of Prairie du test éw.\ than, but similar to well shown 7 HCOj,
Chien Formation hole N\ I ca i |
€d. €b. and €I | Not adopted by U.S. Geological Survey Total a_mmo_i.wm solids, in  milli- 0= :
. orv Root Valley Sandstone L | s s s
Not adopted by U.S. Geological Survey o Bottom of well or fest hole Location indicates aquifers for which diagram is
s €l - Go OneotaiDoloniite representative. Diagram may be for well other
€ Jordan Sandstene Member of than, but similar to well shown on section
45850 Trempealeau Formation
5= €sl St. Lawrence Member of Trempealeau
0 5 10 15 20 m_m MILES Formation
[ pimalsats ] | |
VERTICAL SCALE GREATLY EXAGGERATED e S Bedrock aquifers most favorable as sources
2000 of water are shaded
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